While CKM angles often exhibit clean relationships with standard model observables, the sides of the unitarity triangle often require lattice computations in order to extract fundamental Standard Model parameters from experimental data. I will cover some of the most recent advances in flavor physics, in particular in the b and c sectors. While the former sees lattice QCD as one of the most important (if not the most important) bottlenecks towards the clean extraction of CKM parameters, the latter provides an environment with better determined CKM parameters, where experimental results can critically probe LQCD.
Introduction
Lattice computations have become an extremely valuable tool in the framework of heavy flavor physics. The interaction between the two fields is in fact to mutual advantage: while on one hand flavor physics allows -with its measurements -the testing of lattice techniques on the problems of interest, on the other it benefits from the precision with which lattice connects phenomenological parameters to the underlying fundamental standard model quantities. This paper will provide an overview of experimental results available at the time of the Lattice 2006 conference. Far from being exhaustive and up-to date, this overview will focus on stigmatizing the above mentioned interchange between the two fields.
Scope
It is almost unavoidable to follow the author's field of activity and taste for experimental challenges in this kind of reviews, usually partial with respect to experiments, coverage of results, and time window. This proceeding will not be an exception: the topics covered will be experimental results in the fields of b and c physics, following an arbitrary selection of those which serve better the purpose of illustrating my argument. [1] . The various lines and bands represent constraints from different experimental measurement. The red closed line indicates the 90% CL band in the left plot, and the 95% CL band in the one on the right. The measurement of angles of the Cabibbo-Kobayashi-Maskawa (CKM) triangle presents challenges, but often proves to be rather straightforward in the connection between experiment and the standard model. On the other hand, the determination of the sides of the triangle tends to be limited by the uncertainty with which the experimental numbers are connected to the length of those sides.
Why focus on flavor physics?
A striking example is the comparison between the information drawn from the measurement of the oscillation frequency of B d mesons (∆m d ) and the measurement of the timedependent CP asymmetry in B d →J/ψK s decays, both of which have been compiled in PDG2006 [3] : the experimental quantities are measured with impressive precision -two of the many examples of how successful the B factories have been: ∆m d is known to better than 1% and the CP violating amplitude in B d →J/ψK s is known at the level of 5%. However, while the latter directly translates into a similar uncertainty on the standard model parameter sin(2β), the former translates into a knowledge on the side of the CKM triangle opposed to the angle γ which is at the level of 50% or so. Lattice QCD is actually the only instrument which allows to probe the non-perturbative QCD effects which affect the latter connection, and the uncertainty on its predictions directly affects our knowledge of the Standard Model.
Experimental results
This section will discuss several experimental results from different experiments, following an increasingly complicated connection between experimental quantities, lattice and or Standard Model.
I will begin covering fully leptonic decays of heavy flavored mesons, which benefit from a conceptually very simple modeling, making the connection between experiment, theory and LQCD extremely elegant. Semileptonic decays will then offer an increasingly complicated system where to probe both LQCD and the Standard Model, followed then by a discussion of the most recent results aiming at the determination of the sides of the CKM triangle, with particular attention to the importance of increasingly precise LQCD determinations.
Fully leptonic decays
When a charged B or D meson decays into a final state made uniquely of leptons, the process is very accurately described by the tree level annihilation of thepair into a W meson, which decays into a lepton and a neutrino. The branching fraction for such a process depends on the weak coupling constant, the relevant CKM coefficient, a phase space term and QCD corrections to the strong vertex in theannihilation:
This expression accurately describes the process. It also immediately explains several fundamental features of this type of decay, as well as showing that QCD enters into the process with one single coefficient: the decay constant X f . 
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Charmed mesons
Performing the measurement of absolute branching fractions is greatly simplified in situations -like the CLEO-c case -where the meson is produced in pairs and on-threshold of a well defined resonance. This gives direct access to absolute branching fractions, and provides another essential advantage which is crucial for the reconstruction of fully leptonic decays: the knowledge that the event is composed exactly of a D D pair. In these conditions the momentum of the neutrino in the fully leptonic decay can be indirectly determined by "tagging" the decay via identification of one of the two D mesons in a known observable decay (e.g. D + →Kππ), and at the same time observing a muon in the detector. The neutrino energy can be indirectly obtained as well, using the knowledge of the energy of the incoming beams producing the dimeson resonance, and the energy of the muon itself. An example of this can be seen in the left side of Figure 2 , where the square of the candidate neutrino mass is derived from its momentum and energy, showing -together with contributions from well identified reflections -a clear D→µν peak.
In the context of fully leptonic decays of 
B→τν
B factories are in the same experimental situation with b-flavored mesons as CLEO-c is for c-flavored mesons: they produce di-meson pairs right on resonance, with the advantage of being able to obtain clean events and use fully reconstructed B on one side as "tags" for a search of signatures on the opposide ("signal") side. It is inevitable therefore that BABAR and BELLE would investigate fully leptonic decays of the B u . The only publicly available information at the time of this paper is from the BELLE collaboration [7] , looking for B u →τν decays (τ is the most favored lepton in the final state because of the spin-disfavored configuration of the decay). ] modes -which yields 680000 tags with a purity of 55%. The search proceeds with the reconstruction of τ candidates in the five different final states (µνν, eνν, πν, ππν, πππν), accounting for about 80% of the τ width.
The distribution of additional energy deposited in the calorimeter after subtracting the contribution from all the known particles is then studied looking for a signal.
The whole procedure is first checked with B→D *0 lν decays on the "signal" side, and then applied to the τν candidates (see Figure 3 ). 
Semileptonic decays
Semileptonic decays add one additional degree of complication to the picture, since the contribution from QCD corrections to the basic first order spectator diagram has now one additional degree of freedom. We can write for instance the differential partial width as a function of the lepton energy in the meson's rest frame in the case of a D s mesons: Both methods yield a strikingly good agreement with the LQCD predictions from [5] .
The CLEO experiment recently measured [13] the absolute scale and the shape of ( ) [5] . The yellow bands show -when available -the world average range for comparison [13] .
While the studies carried on in the charm sector allow a check of the LQCD procedures, the transposition of the same approach to semileptonic B decays allows the most precise experimental determinations of the CKM coefficients ub V and cb V . These determinations are to date [3] still significantly affected by systematic uncertainties in the connection between the experimental value of the branching fractions and the underlying CKM coefficients.
V td /V ts
The determination of the side of the CKM triangle facing the angle γ would proceed -in principle -through a measurement of td V . However this turns out not to be viable since the . In the next two sections, the experimental situation for both approaches is briefly discussed, demonstrating another case where improvements in LQCD determinations would directly affect our knowledge of the Standard Model.
B→sγ
The BELLE experiment has measured in [14] both b→sγ and b→dγ transitions in the exclusive processes B→(ρ/ω/K*)γ, where the multiple b→dγ decays are used to disentangle loop and annihilation diagram contributions.
The ratio of the combined B→(ρ,ω)γ branching fraction to the B→K*γ one is evidently proportional to 
B s mixing
The close similarity of the mixing diagrams ( Figure 6) 
Introduction to B s mixing analyses
The aim of these analyses is to observe an unbalance between the probability of a B s meson initially produced in a given flavor state to be observed decaying in the opposite state ("mixed") or in the same ("un-mixed"). The unbalance This suggests the possibility that a Fourier transform of the time-dependent oscillation could actually be a sensitive tool for this kind of searches.
Moser and Roussarie [17] first suggested the technique widely known within the community as amplitude scan. The idea is simply to take the expected likelihood for the sample, including the oscillation signal at a given frequency ∆m s , and perform an unbinned likelihood fit to the time distribution of the events with a fixed value of ∆m s .
This yields a measured value of the oscillation amplitude A for each of these points, which is reported on a two dimensional A vs ∆m s graph usually known as the sample's amplitude scan (see for example Figure 7 ).
An actual mixing signal will show -by construction -an amplitude on average of 1 at the right frequency, while being on average close to 0 everywhere else.
An amplitude scan like the one in Figure 7 can then be immediately used to set a lower limit on ∆m s , by simply excluding all the values for which an amplitude of 1 is not covered by a 95% CL band around the data points. 
The D0 result
The D0 collaboration reported in [16] the result of their first analysis of 26700 B s →D s [→φπ]lν decays in 1fb -1 of integrated luminosity. The corresponding amplitude scan and negative log-likelihood ratio (normalized to the absolute minimum) are reported in Figure 8 . ) in the amplitude scan shows a peak which is 1.6σ from the expected signal amplitude, and 2.5σ from 0. The peak position corresponds to the minimum in the likelihood profile. The collaboration decides to quote a "two sided bound" corresponding to the likelihood dip: ∆m s ∈ [17, 19] ps -1 @ 90% CL.
The CDF observation
The CDF collaboration has analyzed 1 fb Figure 9 shows the invariant mass distribution of the B s candidates with D s →φπ. The amplitude scan and likelihood profile on the combined sample are reported in Figure  10 . The black horizontal line in the likelihood scan corresponds to the 5σ threshold. 
Conclusions
The lattice community is contributing to the advancement of our knowledge of the Standard Model of elementary particles through the determination of numbers which are often the sole link between the experimental side of heavy flavor physics and the underlying basic Standard Model quantities. Experiments are becoming increasingly dependent on LQCD predictions in order to constrain and over-constrain the theoretical framework and find indications of new effects, and therefore more and more demanding.
Currently the precision on some of these constraints, like that on ts td V V / , is systematically limited by LQCD uncertainties and could greatly benefit from more accurate determinations in order to fully exploit the precision of the experimental result, as well as crosschecks against other derivations when possible (see for instance [20] ).
